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A Comparison of First, Second and 
Third Crop Alfalfa Hay for 
Milk. Production 
by 
W. E. Carroll 
In most sections of the State three crops of alfalfa hay are 
harvested. There is a widespread opinion among practical fe.ed-
ers in this locality that these crops of hay are not of equal value 
for feeding purpo es. Especially is this true when feeding 
dairy cows is considered. The belief i so trong in ome ea e 
that farmers have said they would exchange three ton of second 
crop hay for two of first crop when feedin cr 'milk cows. Third 
crop hay is given second choice. 
It was thought that if this opinion had any foundation in 
fact, and the difference really did exist, it would be a great ad-
vantage to all dairy sections using alfalfa hay to know the rel-
ative values of the three crops. Especially as alfalfa hay makes 
up such a large part of all dairy rations in the tate. A study 
of the literature revealed an entirely virgin field. othing along 
this line seems to ha\ e been reported from any of the Experi-
ment Stations in the nited States, or from the European Sta-
tions, so far as could be found . 
A considerable amount of material has been published on 
the value of alfalfa as a forage and soiling crop, and numerou~ 
experiments have been conducted comparing it for these pur-
poses with other fora!!e plants. Some good work has also been 
done on the best time of harvesting alfalfa for hay. A rather 
carefu l study of the chemical life history of the alfalfa plant 
has been made in at lea t two cases.CD 
CDUtah Exp. Sta. Buls. 48, 58; Colo. Exp. Sta. Bul . 39 93, 124. 
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A comparison of the three crops of alfalfa hay has been the 
basis of experiments reported by a few stations. These tests 
have dealt chiefly with the chemical composition of the three 
crops.® In a few other cases the digestibility of the three crops 
of hay has been determined, but this was done in all cases by 
using beef cattle or sheep.® Two of these reports merit brief 
mention. ·At the U tah Station (BuI. 44) first, second, and 
third crop alfalfa hay was fed to steers, there being two in 
each Jot. The average rate of gain in live weight of the steers 
was in the proportion 100 to 75 to 110 for the first, second and 
third crops respectively. The average amount of feed required 
for one pound of gain in live weight for the three crops in the 
same order stood in the proportion 100 to 128 to 96. In the 
following table are given the average coefficients of digestion 
of the three crops using steers, as reported in Bu!. 58 of the 
Utah Station, and corresponding figures for. the first and ~ec­
ond crops (this seems to be all that is cut in that section) using 
sheep, as. reported in . BuI. 78 of the vVyoming Station . . 
A VERAGE COEFFICIENTS OF DIGESTION OF 
ALFALFA HAY. 
Crop .... 
~ 
>.~ 
.r:: Q~ (fJ ~ 
1 1 
*First _ 1 58.78 I 41.62 
*Second =-=====1 60.32 46.16 
*Third _ -------1 53.17 1 44.25 
**First _______ 1 61.95 1 47.04 
**Second _____ I 64.25 1 55.33 
1 . 1 
..... 
u 
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s:: s::>< 
: Qj 
<L> <L> <L> ~~ <L> ..... 
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o <L> 
"00 "0 ..... "0 .... 
::l .... ::lClS ::sf.:: .... <L> ......... uP-i u~ u~ Z~ 
1 1 1 
65 .07 1 35.00 1 40.15 1 72.41 
70.48 1 42.25 1 44.36 1 71.74 
69.30 1 41.51 1 34.30 1 71.00 
77.56 1 38.46 1 46.04 1 73.29 
79.55 1 44.75 1 46.12 I ' 75.60 
1 1 1 
*Utah with steers; **Wyoming with sheep. 
The Wyoming bulletin mentioned above makes the fol-
lowing comment on their figures: "It is thought by many that 
®Utah Buls. 31. 44, 48, 58; Colo. Buls. 35, 39, 93, 110, 124; N. J. Sta. 
Rpt., 1886, p. 160; Wyo. Buls. 69, 78. 
®Utah Bu!. 58; Wyo. Buls. 69, 78. 
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second cutting alfalfa, if cut at the proper time and well cured, 
is a somewhat better feed than the first cutting alfalfa, probably 
because the stems are finer and is cleaned· up better by stock. 
There does not seem to be much difference, however, in their 
digestion coefficients." 
The differ~nces in both cases are small, and while the work 
was done with beef cattle and sheep, the results would no doubt 
be similar with dairy cows, because they belong to the same 
class of animals. There has been, however, no work of this 
nature reported where dairy cows were used. 
On account of the great use of alfalfa hay in dairy rations, 
and owing to the lack of knowledge of the relative value of 
the first, second, and third crops for milk production, the fol-
lowing experiment on the question was outlined and begun in 
the fall of 1911. This bulletin is the report of two years work. 
P LAN OF TIiE E XPERIMENT. 
Animals:-
Fifteen cows were divided into three groups of five each. 
The lot,s were made as nearly uniform as to breed, period of 
lactation, milk flow, age, size, etc., as the available animals 
permitted. Each 'lot contained two pure bred Holsteins, two 
pure bred Jerseys, and one grade cow. How evenly the division 
was made is shown by the total weight of each lot of , cows at 
the end of . the first period, and the amount of fat they pro-
duced during the same period. ' 
WEIGHT OF COWS AND FAT PRODUCE D. 
Period I. 
1911-12 II 1912-13 
I , II I 
I Weight ., Butter-fat " Weight , Butter-fat 
I Lbs. I Lbs. II Lbs. I Lbs. 
I , II I 
I , II I 
', Lot I -------1 5,111 , 163.5 II 5,347 I 94.8 
Lot II ______ 1 5,036 I 142.6 
\I 
5,027 I 97.8 
Lot III _____ 1 4,652 I 139.4 4,760 I 99.7 
I , II I 
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It was found necessary to make three substitutions during 
the two years. One Holstein cow in Lot I and a Jersey in Lot 
III the first year, and a Jersey in Lot III the second year, were 
replaced by cows of the same breed. 
Feeds Used:-
The feeds consisted of first, second, and third crop alfalfa 
hay, each crop both years being cut from the same piece of 
bench land. Each crop was cut at the period of early bloom 
a~ recommer!ded by this and other stations, and was cured in 
excellent condition. The hay was sampled for chemical analysis 
by throwing aside a small amount each day as it was being 
weighed up. 
The grain ration the first year consisted of equal parts of 
wheat bran and crushed oats, and the second year of equal parts 
of wheat bran and chopped barley. Each year the grains were 
purchased in quantities sufficient for the entire experiment in 
order to facilitate sampling and subsequent chemical analysis. 
The oats and barley were crushed in smaller amounts as needed 
to prevent them becoming stale. 
Methods of Feeding:-
In order that the test might be as much as possible upon 
the three crops of hay, the grain ration was made as light as 
was considered consistent. Sixty-five hundredths of a pound 
of the grain mixture were fed to each cow daily for every pound 
of butter fat she produced per week. That is, a cow that pro-
duced 10 pounds of butter fat per week was given 10xO.65 or 6.5 
.pounds of grain daily. The grain ration was changed in ac-
cordance with this method every two weeks. The amount of 
hay was not limited, care being taken to give each co;" all she 
would clean up well, but not enough to cause waste, though a 
little waste was unavoidable at times. 
The hay for each cow was weighed up daily in large can-
vas bags, and the grain was weighed into pails. Each bag and 
pail of course was properly labeled. Grain was fed in the morn-
ing only. Hay was given three times a day. 
Accurate record was kept of all refused feed. 
Care of Cows:-
The cows were kept in the stalls all night and for an hour 
or two at noon each day. All other times they had free run of 
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a large west corral, with a deep, comfortable shed opening to 
the south. Fresh water and salt were kept available in the 
corral at all times. 
Weighing fe~ds, feeding, currying, milking and the general 
care of the animals was done as far as possible by the same 
men in the same manner and at the same time each day. 
Experimental Periods:-
Each year the experiment consisted of four periods: a pre-
liminary period followed by three test periods. The preliminary 
period the first year was run 25 days before it was felt th~ an-
imals were sufficiently accustomed to experimental conditions 
for the results to be trustworthy. The three t~st periods were 
each of four weeks duration, except the last, which was cut sud-
denly to three weeks on account of the first crop of hay giving 
out. 
The second year (1912-13) a two weeks preliminary period 
preceded three test periods each of three weeks duration. 
Changes from one crop of hay to another were in all cases 
made abruptly. 
The feeding was arranged so that each lot was fed on each 
of the three crops of hay during some one full period of the 
experiment. The arrangement for the two years was as fo l-
lows : 
ORDER OF FEEDING THE THREE CROPS OF HAY. 
1911-12 1912-13 
Lot I Lot II Lot III Lot I Lot II Lot HI 
Period I __ 1st Crop 2nd Crop 3rd Crop 1st Crop 2nd Crop 3rd Crop 
Period IL 2nd Crop 3rd Crop 1st Crop 3rd Crop 1st Crop 12nd Crop 
Period III 3rd Crop 1st Crop 2nd Crop 2nd Crop 3rd Crop 1st Crop 
Weights of Cows:-
At the beginning of the experiment each year and at the 
close of each period each cow was weighed on three consecutive 
days and the average of these three weights taken as the weight 
of the cow at the time. 
TABLE 1.-POUNDS OF HAY CONSUMED BY PERIODS-1.911-12. 
I 
Period 1 I Period II I Period III 
Jan. 15 P.M. to Feb. 12 A.M. Feb. 12 P.M. to Mar. 11 A. M. Mar. 11 P.M. to Apr. 1 A.M. 
____ -=-_ __ -:--_-----C~-_-__,F-i-rs-t-C-ro--'?p--- Second Crop Third Crop 
Lot I 1 Offeredl Orts I Eaten 1 Offeredl Orts I Eaten I Offered I Orts 1 Eaten 
cows 
May _____ _______ ~------I 1228 5.7 1 1222.3 1 1186 1 13.4 11172.6 1 950 1 4.6 1 945.4 
Hartog ________________ 1 282 24.2 1 257.8 1 ------ 1 ------ ------ 1 ------ 1 --:---- 1 
Queen ________________ . 1 392 12.9 1 379.1 I 612 1 41.4 I 570.6 1 456 1 24.9 1 431.1 
Marguerite ________ · ____ 1 827 10.9 1 816.1 1 786 1 21.2 1 764.8 1 722 1 4.8 1 717.2 
Lady _____ . _____________ 1 1120 4.3 1 1115.7 1 1042 1 18.1 1 1023.9 1 791 1 4.5 1 786.5 
Jane __________ _________ 1 954 17.0 1 937.0 1 872 1 37.2 1 834.8 1 675 1 0.0 1 675.0 
TotaL __ ---------- ___ 1 4803 .0 1 75 .0 1 4728 I 4498 1 131.3 1 4366.7 1 3594 1 38.8 1 3555.2 
Lot II Second Crop 1 Third Crop 1 First Cr9P 
Molley ________________ 1 1348 0.0 1 1348.0 I 1565 1.1 'I 1563.9 1 1152 0.0 1 1152 
Rosetta ________________ 1 709 20.8 1 688.2 832 33.5 1 798.5 1 615 7.5 1 607.5 
Lassie _________________ 1 707 25.0 I 682.0 83,2 16.7 1 815.3 1 644 10.4 1 633.6 
11amie ________________ 1 787 20.1 1 766.9 882 8.3 1 873.7 1 701 7.8 1 693.2 
Red _ __________________ 1 964 11.4 1 952.6 1000 13.6 1 986.4 1 "730 3.9 1 726.1 
TotaL _______________ 1 4515 . 77.3 1 4437.7 5111 73 .2 1 5037.8 1 3842 29.6 1 3812.4 
Lot III - 1 Third Crop First Crop 1 Second Crop 
J ulip _ _ ________________ 1 1024 1 11.7 1 1012.3 1053 1 3.6 1 1049.4 1 682 1 17.2 1 664.8 
Veeman _______________ 1 1008 1 4.0 I 1004.0 1053 1 0.0 1 1053 1 682 1 9.2 1 672.8 
Miss R. _____ .:. ___ -'- ______ 1 268 1 17.6 1 250.4 ------ 1 ------ 1 ------ 1 ------ 1 ------ 1 
Chat __ __ ______________ 1 251.5 1 48.2 1 203.3 419 1 71.4 1 347.6 1 307 1 48.2 1 258.8 
Cozette _ ------------~--1 994 '1 4.9 1 989.1 901 1 5.7 1 895.3 1 574 1 11.3 1 562.7 
Bell _ - ________ _____ ~ ___ I 602 1 30.7 1 571.3 681 1 0.3 1 680.7 1 448 1 12.9 1 435 .1 
TotaL _______________ 1 4147.5 1 117.1 1 4030.4 4107 1 81.0 1 4026.0 1 2693 1 98..8 1 2594.2 
...... 
<.n 
00 
t:d 
C 
~ 
~ 
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I-j 
H 
Z 
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...... 
N 
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TABLE 2.-POUNDS OF HAY CONSUMED BY PERIODS-1912-13. 
I
· Period I I Period II I Period III 
COWS J an. 27 P .M. to Feb. 17 A. M. Feb. 17 P.M. to Mar. 10 A.M. Mar. 10 P.M. toMar. 30 A.M. 
First Crop Third Crop Secon d Crop 
Lot I IOfferedl Orts 1 Eaten 1 Offered 1 Orts 1 Eaten 1 Offered 1 Orts 1 Eaten 
May _ ------------------1 979 1 1.0 1 978 1 1034 1 22:5 1 1011.5 1 799.0 1 42.3 1 756.7 
Hartog _________________ 1 489 1 39.6 1 449.4 1 513 1 23.4 1 489.6 1 477.0 1 56.0 1 421.0 
Marguerite _ _ __________ 1 673 1 16.0 1 657.0 1 717 1 7.5 I 709.5 1 517.0 1 10.2 1 506.8 
Pet _ -__________________ 434 1 34.3 1 399.7 1 505 1 31.8 473.2 1 393.0 1 45.8 1 347.2 
Roan __________________ 1 620 1 17.3 1 602.7 1 700 1 13.8 1 686.2 1 556.0 1 63-.0 1 493.0 
TotaL _______________ 1 3195 1 108.2 1 3086.8 1'3469 1 99.0 1 3370.0 1 2742.0 1 217.3 1 2524.7 
Lot II 1 Second Crop I First Crop 1 Third Crop 
Molley _ _ ______ ____ ____ 1 1097 0.0 1 1097.0 1 1182 5.2 1 1176.8 1 1174.0 I. 4.0 1 1170.0 
Rosetta _________ ___ ____ 1. 457 11.4 1 445.6 1 649 16.2 1 632.8 1 657.0 1 23 .6 -I. 633.4 
Miss R. _________ _____ __ 1 343 30.3 1 312.7 1 464 35 .8 1 428.2 1 463 1 33.2 1 429.8 
Cuba __________________ 1 776 5.7 1 770.3 I 578 10.9 1 567.1 1 659 1 11.7 1 647.3 
Black __________ .. _______ 1 523 13.8 1 509.2 1 615 · 13.9 1 601.1 1 843 1 9.8 I 833.2. 
TotaL ___ ~ ___________ 1 3196 61.2 1 3134.8 I 3488 82.0 1 3406.0 1 3796 1 82.3 1 3713.7 
Lot III Third Crop I Second Crop 1 First Crop 
Posch _________________ 1 699 .17.0 1 682 I 587 1 33.0 1 554 1 541 1 41.1 1 499.9 
Veeman ________ _______ 1 760 12.0 1 . 748 I 682 1 25.3 1 656.7 1 981 1 19.5 1 961.5 
Chat ___________________ 1 150 52.4 I 97.6 1 ------ 1 ------ 1 ------ I ------ 1 ----- - I 
Lassie _________________ 1 151 4.5 1 146.5 1 .~37 1 51.8 1 485 .2 1 543 1 47.5 I 495.5 
Doctoress _____________ -1 590 13.0 1 577 1 654 1 15.4 1 638.6 1 720 1 34.2 1 685.8 
Bell ____________ '_______ 1 561 9.0 1 552 1 453 .5 1 44.2 1 409.3 1 513 1 18.6 I 494.4 
TotaL _______________ 1 2911 107.9 I 2803.1 I 2913.5 I 169.7 1 2743.8 1 3298 I 160.9 1 3137.1 
~ 
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TABLE 3.-POUNDS OF GRAIN CONSUMED BY PERIODS-191l-12. ..... 8 
I 
Period I 1 Period II 1 Period III 
COWS Oats Total Oats I Oats Total Oats I Oats I Total Oats 
and Bran and Bran and Bran 
Lot I 1 1 1 ~ay _ ----------------1 84.0 168 .. 0 1 78.4 156.8 1 53.2. 1 106.4 Hartog _______________ 1 18.4 36.8 1 ----------
---------- 1 ---------- 1 ----------Queen _ _ _____________ 1 55.8 111.6 1 92.4 184.8 1 59.5 1 119.0 ~arguerite ___________ 1 48.6 97.2 46.2 92.4 1 33.6 1 67.2 Lady _ _ ______________ 1 60.2 120.4 60.2 120.4 1 44.1 1 88.2 ttl Jane ______________ ___ 1 94.5 189.0 93.8 187.6 63.7 1 127.4 e 
TotaL -- __ ---------I 361.5 723.0 371.0 742.0 254.1 1 508.2 t'"'I t'"'I 
Lot II 1 1 
tr1 
1-3 
~olley ___________ ____ 1 69.9 139.8 70.0 140.0 54.6 
· 1 109.2 
H 
Z Rosetta _____________ .. 1 61.3 122.6 58.8 117.6 44.1 1 88.2 Z Lassie _ ______________ 1 54.2 108.4 53.2 106.4 41.3 1 82.6 9 
~a111ie _____ __________ 1 65.3 130.6 60.2 120.4 47.6 1 95.2 N Red __________________ 1 72.4 144.8 74.2 148.4 50.4 1 100.8 . 0\ 
TotaL _____________ 1 323.1 646.2 316.4 632.8 238.0 I 476.0 
Lot III 1 
J ulip - ----------------1 64.4 128.8 53.2 106.4 37.1 74.2 Veeman ______ __ __ ____ 1 65 .6 131.2 63.0 126.0 1 48.3 96.6 
~iss R. _ ______ __ _____ 1 19.3 39.0 
--- -------
---------- 1 Chat _ ________________ 1 58.8 1 . 117.6 102.2 204.4 1 66.3 133.0 Cozette _ ______ .! _______ I 53.1 1 106.2 53.2 106.4 1 38.5 77.0 Bell ____ ______ __ ______ 1 59.8 1 119.6 57.4 114.8 1 42.7 85.4 
TotaL _____ __ _____ -'I 321.2 I 642.4 329.0 658.0 I 233.1 466.2 
TABLE 4.-POUNDS OF GRAIN CONSUMED BY PERIODS-1912-13. 
Period I Period II Period III 
COWS Barley I Total Bran I Barley Total Bran I Barley I Total Bran 
and Barley and Barley and Barley ~ 
Lot I I 1 1 I I H ~ 
11ay _ ----------------1 56.7 I 113.4 I 53.9 107.8 1 48.6 1 97.2 ~ Hartog _______________ 1 37.1 1 74.2 I 35.7 71.4 30.8 I 61.6 ~ ~ 11arguerite _____ _____ _ 1 30.1 1 60.2 28.0 56.0 27.3 1 54.6 0 Pet _____________ ______ 1 43.4 1 86.8 40.6 81.2 39.9 1 79.8 ~ Roan _________________ 1 51.8 1 103.6 53.9 107.8 51.1 1 102.2 ...... (fl 
TotaL _____________ 1 219.1 1 438.2 212.1 424.2 197.7 1 395.4 ~f-3 
Lot II 1 1 1 
N 
Z 110lley _______ _____ ~ __ I 42.7 I 85.4 46.9 93.8 48.3 1 96.6 t:1 
Rosetta _______ _______ _ 1 44.1 • 1 88.2 42.0 84.0 42.0 I 84.0 >-11iss R. ______ · _________ 1 51.8 1 103.6 51.8 103.6 53.9 1 107.8 z t:1 Cuba -- _______________ 1 36.4 1 72.8 30.8 61.6 25.2 1 50.4 CN Black _ ________________ 1 42.7 1 85.4 41.3 82.6 44.8 1 89.6 ~ t:1 TotaL ___________ __ 1 217.7 1 435.4 212.8 425.6 214.2 1 428.4 n 
Lot III 1 1 1 :::a 0 Posch _____ ___________ ~ 48.3 1 96.6 47.6 95.2 40.6 I 81.2 ~ Veeman ________ _____ _ 1 35.0 1 70.0 35 .0 70.0 33.6 1 67.2 ~ Chat ___ ______ ________ 1 36.0 1 72.0 1 ----------
--- -------
---------- 1 ---- - ----- . >-Lassie __ ______________ 1 16.0 1 32.0 1 63.7 127.4 65.1 I 130.2 ~ Doctoress _______ ____ __ 1 53 .2 1 106.4 1 53.9 107.8 57.4 I 114.8 . Bell ___ __ ____ _________ 1 35.7 1 71.4 1 37.1 74.2 33.0 I 70.0 
Total __ ----- -- -- _:- _1 224.2 1 448.4 1 237.3 474.6 231.7 I 463.4 ...... 0\ 
..... 
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This was not possible at the close of period III the first 
year on account of its sudden termination as mentioned above~ 
The wei&"hts here represent only a single weighing. 
Chemical Work:-
No chemical work will be reported at this time. Samples 
were carefully taken of the three crops of hay and all the 
g rains used. These samples were taken according to the official 
methods usually employed. 
The last week of each test period a composite sample of 
each cow's milk was taken, upon which was run determinations 
for total solids and total nitrogen, using official methods. This 
sample was composed of an aliquot of each of the 14 milkings 
of the week, and was preserved by the use of two drops of 
formalin. The wo.rk was done by the chemical department of 
.the Experiment Station. 
Milk and Butter Fat:-
A t each milking the milk of each cow was weighed to pounds 
and tenths of pounds and the weight properly recorded on 
record blanks. Immediately after weighing, the milk was 
thoroughly stirred and an aliquot portion was put in a properly 
labeled sample bottle containing a Stewart's o. 2 corro ive 
sublimate tablet for preservative. At the end of each week these 
composite samples were taken to the College Creamery and 
the butter fat in them determined by the Babcock method. Each 
sample was run in duplicate. All the butter fat records here 
reported were calculated from these tests. 
RESULTS . . 
Feed Consumed:-
Tables 1 and 2 give data concerning the consumption of hay 
during the three test periods of each year. The first column of 
each period shows the amount of hay offered, the second column 
the amount refused, and the third the amount consumed. It 
will be remembered that the last period of 1911-12 was one 
week shorter than the other two, and that the periods the 
second year were each three weeks long. 
Tables 3 and 4 contain the same data for the grain C0 T1-
sumed. 
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Some variations in the amount of both hay and grain ('(Y.l-
sumed from period to period are noted in the case of individ-
ual cows, and also in the totals for the lots. These differences 
are less for the grain than for the hay, for, as was stated above, 
the grain was fed in proportion to the amount of butter fat 
produced., 
A rearrangement of the figures, placing all the data for . each 
crop together, brings out the differences more clearly. Tables 
Sand 6 , show the results of this change. 
In studying- table S, it is necessary to remember that )criod 
III extended only three weeks, while the other two periods 
were four weeks each. The short period came with lot:: on 
third crop, lot II on first crop, and lot IlIon second (TOP hay. 
Figures for these crops in the lots mentioned should be in-
creased by one-third when compared with the others. 
In table 6 the comparisons can be made directly, as the 
periods are all of an equal length. One noticeable thinO" is 
the great variation in the amount of hay consumed by the dif-
ferent cows. This varied from 347 pounds for a Jersey cow 
Pet to 1177 pounds for the Holstein cow Molley in a three week 
period. Thls, in part, is accounted for by the difference in size 
of the two cows. It might be said here that the first two cows 
in each lot were HoI tein , the third and fourth Jerseys, and the 
la t a grade. The order i the same for both years. 
Lot II proved to be the heaviest consumers of hay through-
out the entire test. 
. The grand totals for the three crop show that the cows 
consumed somewhat more third crop than first and more first 
than second' crop hay. 
Butter Fat Produced:-
Table 7 contains the data for both years and shows the 
amount of butter fat produced by each cow in the consecutive 
periods. Here again the data for the third period of 1911-12 
must be increased by one-third if compared with periods one 
and two. As would be expected, there is a light decrease in 
the amount of fat produce~ by each cow from period to period. 
This is what would normally occur, one month following an-
other, with the cows on the same feed. In the majority of cases 
TABLE 5.-HAY AND GRAIN CONSUMED BY CROPS-1911-12 . . ..... 
0\ 
I 
~ 
Lbs. Hay Consumed 
I 
Lbs. Grain Consumed with 
COWS 1st Crop I 2nd Crop 3rd Crop 1st Crop I 2nd Crop I 3rd Crop 
Lot I I 1 1 1 
~fay _ ---------------- 1222.3 1172.6 945.4 1 168.0 1 156.8 1 106.4 Hartog _ _ __ __________ 1 257.8 
---------- ---------- 1 36.8 1 ~--------- 1 ---------
Queen _ ---------------1 379.1 570.6 431.1 1 111.6 1 184.8 1 119.0 Marguerite ___________ 1 816.1 764.8 717.2 1 97.2 1 92.4 1 67.2 Lady _ _ ______________ 1 1115.7 1023.9 786.5 1 120.4 1 120.4 1 88.2 Jane ______ ____ ___ ____ 1 937.0 834.8 675.0 1 189.0 1 187.6 1 127.4 to 
TotaL _____________ 1 4728.0 4366.7 3555.2 1 723.0 1 742.0 1 508.2 C t""1 
Lot II 1 1 1 I t""1 tr1 Molley _______________ 1 1152.0 1348.0 1563.9 I 109.2 I 139.8 I 140.0 t-3 H Rosetta ______________ 1 607.5 688.2 798.5 I 882 I 122.6 I 117.6 z Lassie _ _ _____________ 1 633 .6 682.0 815.3 I 82.6 1 108.4 I 106.4 Z 1\1amie _______________ 1 693.2 766.9 873.7 I 95.2 I 130.6 I 120.4 9 Red __________________ 1 726.1 952.6 986.4 I 100.8 I 144.8 I 148.4 N TotaL _________ __ __ 1 3812.4 4437.7 5037.8 I 476.0 1 646.2 1 632.8 0\ 
Lot III I I I I I 
J ulip - --------------- -1 1049.4 I · 664.8 1012.3 I 106.4 I 74.2 I 128.8· Vee man ______________ 1 1053.0 1 672.8 I 1004.0 I 126.0 I 96.6 1 131.2 
Miss R. ---- ----------~ I ---------- 1 ---------- 1 250.4 ---------- 1 ----------·1 39.0 Chat _________________ 1 347.6 1 258.8 1 203.3 I 204.4 I 133.0 I 117.6 Cozette ____ ___________ 1 895.3 
·1 562.7 I 989.1 1 106.4 I 77.0 I 106.2 Bell _ ___ ___ . ________ ___ 1 680.7 1 -+35.1 1 571.3 I 114.8 1 85.4 1 119.6 
TotaL _____________ 1 4026.0 1 2594.2 I 4030.4 1 658.0 1 466.2 I 642.4 
Grand T otaL _______ 1 12566.4 1 11398.6 I 12623.4 1 1857.0 1 1854.4 1 1783.4 
TABLE 6.-HAY AND GRAIN CONSUMED BY CROPS-1912-13. 
/ . Lbs. Hay Consumed 
I 
Lbs. Grain Consumed with 
COWS 1st Crop I 2nd Crop I 3rd Crop 1st Crop 2nd Crop I 3rd Crop 
Lot I 1 1 I I I ~ 
11ay _ ----------------1 978.0 1 756.7 1 1011.5 I 113.4 97.2 I 107.8 H ~ Hartog _______________ 1 449.4 1 421.0 1 489.6 1 74.2 61.6 1 71.4 ~ 11arguerite ___________ 1 657.0 1 506.8 1 709.5 1 60.2 54.6 1 56.0 I'Ij :;0 Pet ___ --______ .:. _______ 1 399.7 1 347.2 1 ' 473.2 1 86.8 79.8 1 81.2 0 Roan _________________ 1 602.7 I 493.0 1 686.2 1 103.6 102.2 I 107.8 ~ 
TotaL _____________ 1 3086.8 2524.7 1 3370.0 1 438.2 395.4 1 ·424.2 ...... Ul 
Lot II 1 I 1 1 ~t-3 Molley _______________ 1 1176.8 1097.0 1 1170.0 1 93.8 85.4 1 96.6 N Z Rosetta _______________ 1 632.8 445.6 1 633.4 I 84.0 88.2 I 84.0 d 11iss R. ______________ 1 428.2 312.7 1 429.8 1 103.6 103.6 1 107.8 >-Cuba ________________ _ 1 567.1 770.3 647.3 I 61.6 72.8 1 50.4 z Black _______________ -:.1· 601.1 509.2 833.2 1 82.6 85.4 1 89.6 d CoN 
TotaL __ ---_____ - .--1 3406.0 3134.8 3713.7 I 426.6 435.4 1 428.4 :;0 d 
Lot III 1 I I () Posch ________________ 1 499.9 554.0 682.0 1 81.2 95.2 I 96.6 :;0 Veeman ______________ 1 961.5 656.7 748.0 I 67.2 70.0 I 70.0 0 I-d 
Chat _________________ 1 ---------- 1 ---------~ 97.6 I ---------- ---------- I 72.0 ~ Lassie _ _ ___ ____ ____ __ 1 495.5 1 485.2 146.5 I 130.2 127.4 I 32.0 >-Doctoress _ __________ _ 1 685.8 1 638.6 577.0 I 114.8 107.8 I 106.4 K! Bell ____ ____ __________ 1 494.4 1 409.3 552.0 1 70.0 74.2 1 71.4 
TotaL _____________ 1 3137.1 1 2743.8 2803.1 I 463.4 • 474.6 I 448.4 
Grand T otal _______ 1 9629.9 1 8403.3 9886.8 I 1328.2 1305.4 I 1301.0 ...... 0\ (J"\ 
TABLE 7.-POUNDS OF BUTTER FAT PRODUCED BY PERIODS. 
--
1911-12 1912-13. 
Period I ·Period II Period III I Period I Period II . Period III 
COWS Jan. 15 P.M. Feb. 12 P.M. Mar. 11 P. M. COWS Jan.27 P.M. Feb. 17 P .M. Mar. 10 P.M. 
to to to I to to to 
_______ ---'-F_~e_b _ ._l_2_A._M. Mar. 11 A.M. Apr. }_~~L 1 ______________ F_eb_._l_7_~.l\I . ]Vfar. 10 A.M. Mar. 30 A.M. 
Lot I I I I II Lot I I I May _________ 1 36.846 
1 ___ 3_3~ ~= __ I ___ 2_2:~~= --II ~:~Og ~ -~ ~= = = I 24.110 22.612 I 20.674 Hartog ______ 1 8.603 16.254 15.928 I 14.892 Queen _______ 1 25.741 I 38.348 24.361 I/Marguerite - - 12.650 12.411 I 11.~31 
Marguerite __ I· 21.366 20.336 14.645 II Pet - --------/ 18.249 18.360 I 16.267 Lady ______ __ 1 27.197 25.725 19.417 liRoan - ------ 23.586 23.076 I 22.888 
Jane - --------1 43 .697 39.193 26.448 1/ I I 
TotaL _____ 1 163.45 157.01 107.46 II TotaL ____ 1 94.85 92.39 I 86.55 
Lot II I II L ot II I I Molley ______ 1 30.284 31.356 24.006 IIMolley _ - ____ 1 19.930 20.616 I 21.853 
Rosetta _____ I 26.710 26.060 19.686 IIRosetta _ ----I 18.609 19.171 I 18.073 Lassie _ ______ 1 23 .235 23 .800 18.787 IIMiss ' R. ______ 1 23 .384 23.551 I 23 .365 
:Mamie _ _____ 1 27.871 27.301 21.301 IICuba ________ 1 17.005 11.168 ·1 13.046 
Red _________ 1 34.480 31.726 21.542 IIBlack _______ 1 18.906 19.721 I 19.965 
TotaL _____ 1 142.58 140.24 105.32 II TotaL ____ 1 97.83 94.23 I · 96.30 
Lot III I II L ot III / I Julip ________ 1 26.162 23.302 15.404 IIPosch - ______ 21.253 19.157 I 18.420 Veeman _____ I 28.614 27.025 I 20.493 IIVeeman _____ I 14.934 14.876 I 14.326 Miss R. ______ 1 8.927 I ----------1 __ __ ______ IIChat - -------1 15 .097 
----------1 Chat ________ 1 26.891 I 42.674 I . 28.304 I/Lassie _ _____ 1 7.816 29.469 I 27.943 Cozette __ ___ I 23 .634 I 24.018 I 16.723 IIDoctoress ___ I 23.406 25 .039 I 26.196 Bell _________ 1 25 .195 I 25.211 I 17.982 IIBell - --------1 17.194 16.063 I 16.240 
T otaL _____ 1 139:42 I 142.23 I 98.91 II TotaL ____ 1 99.70 104.60 I 103.13 
0\ 
0\ 
to 
C! 
.r 
r 
trJ 
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H 
' --< 
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N 
0\ 
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the totals show the same thing. By calculating the third period 
of 1911-12 up to a four-week ba i , the totals for that year would 
be for the three periods-for . Lot I, 163.45, 157.01, 143.28; for 
Lot II, 142.58, 140.24, 140.43 ; for Lot III, 139.42, 142.23, 131.88. 
The compari-son for 1912-13 can be made directly from the table . 
Lot II shows a slight increase in period III over period II both 
years. The lower total fat for lot III in period I can in part at 
least be explained by the fact that the cow La sie ub tituted 
for Chat, on account 6f Chat going off feed, was a higher pro-
ducing cow. 
With the facts of this table in mind-that is, that there is 
a tendency for the butter fat yield to decrea e slightly from 
period to 'period-Iet us consider table 8. Here data for b oth 
years are given on the butter fat y ield of each cow while re-· 
ceivino' the different crop of hay. nle the effect of the dif-
ferent crops of hay upon the butter fat yield i rather marked ,. 
sufficiently marked, in fact, to overcome the effect of advancing 
lactation noted above, we h uld not expect to find a uniform 
variatiQn . in fat among the individual cow. Examination of 
the figures in table 8 confirm thi idea. The e individual data 
seem not to vary in any logical manner. Nor can we for small 
difference compare con i tently the total for each lot, beca'use 
the variations due to ad ancing lactation are not eliminated. 
F igure that are comparab le, thotwh, are the grand totals for 
the t wo years as shown in the last line. These grand totals for 
each crop are made up of a first, a second, and a third period. 
uch a combination eli minates the effect of the short period in 
1911-12, and al 0 the effect of advancing lactation. 
I t w ill be seen that both years the fifteen cow produced 
slightly more butter fat while being fed on first crop hay for a 
O'iven time than they did from econd or third crop hay for the 
same length of time, and a little more from econd crop than 
from third crop hay. T he differences in all ca e are very 
mall, however, and hardly eem to warrant a general conclu ion. 
It w ill be remembered from tables 5 and 6 that the con umption 
of hay tood third crop highest, ' followed by first and econd 
crop in the order m entioned. 
TABLE B.-POUNDS OF BUTTER FAT PRODUCED BY CROPS. ~ 
1911-12 II 1912-13. 00 
COWS lIst Crop I 2d Crop I 3d Crop II . COWS 1st Crop I J2d Crop 3d Crop 
Lot I I I I II Lot I I I 
May _ -------1 36.846 I 33.405 I 22.585 IIMay - -------1 24.11 I 20,67 22.61 Hartog ______ 1 8.603 I ----------1 __________ IIHartog - -----1 16.25 I 14.89 15.93, 
Queen __ ------1 25.741 38.348 I 24.361 IIMarguerite __ I 12.65 I 11.83 12.41 
Marguerite __ I 21.366 20.336 I 14.645 IIPet - --------1 18.25 I 16.27 18.36 
Lady _ _ _____ / 27.197 25.725 I 19.417 IIRoan - ------1 23.59 I 22.89 23.08 Jane _ - ______ 43.697 39.193 I 26.448 II I I 
TotaL ____ 1 163.450. 157.007 I 107.456 II TotaL ____ 1 94.85 I 86.55 92.39 to ~ 
Lot II 1 I !I Lot II I I l" ['-i Molley ______ 1 24.006 30..284 I 31.356 IIMolley _ -----1 20..62 I 19.93 21.85 trl I-:l Rosetta _____ I 19.686 26.710. I 26.0.60. IIRosetta _ ----I 19.17 I 18.61 18.0.7 ~ Lassie _______ 1 18.787 23.235 I 23.800 IIMiss R. - _____ 1 23.55 I 23.38 23.37 Mamie ______ 1 21.30.1 27.871 I 27.301 IICuba - -------1' 11.17 I 17.0.1 13.0.5 z Red _________ 1 21.542 34.480. I 31.726 IIBlack _______ 1 19.72 I 18.91 19.97 9 
TotaL __ . __ 1 10.5.322 142.580. I 140.243 II TotaL ____ 1 94.23 1 - 97.84 96.31 N 0\ 
Lot III I I II Lot III 1 I 
J ulip - -------1 23.30.2 15.404 I 26.162 IIPosch ______ :..1 18.42 ·1 19.16 21.25 Veeman _____ I 27.025 I 20..493 I 28.614 IIVeeman - ' --- - I 14.36 I 14.88 I 14.93 
Miss R. ______ 1 ----------1 ----------1 8.927 1 ·l t~::ie- ~-=====1 --2-i94- -- I---i9~47---1 15.10. Chat ________ 1 42.674 I 28.304 I 26.891 7.82. Cozette _ _ ___ I 24,0.18 I 16.723 I 23.634 IIDoctoress ___ I 26.20. I 25.04 I 23.41 Bell _________ 1 25.211 I 17.982 I 25.195 IIBell _ -------1 16.24 I 16.0.6 I 17.19 
TotaL ____ 1 142.230. I 98.906 I 139.423 I TotaL ____ 1 10.3.16 I 10.4.61 . I 99.70. 
Grand Totall 411.002 I 398.493 I 387.122 I Grand Totall 292.24 I 289.00 I 288.40. 
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There are two possible uses the hay could have been put 
to by the cows: for milk proJuction or to increase their body 
weight. Let us consider the last possibility first. 
Table 9 gives the weights of the cows at the opening of 
the experiment and at the close of each period. Unless other-
wise mentioned all weights reported are averages of the weights 
taken three ' consecutive days. This table shows very small dif-
ferences between the initial and final weights . The greatest 
gain is' in lot II the first year. This was 296 pounds for the 
five cows, or an average of 59.2 pounds per cow. Even this 
does not seem significant when considered in the light of the 
variation between the weights of the same cow for three con- -
secutive days. These daily weights varied from 10 to as high 
as 65 pounds in some cases. The time factor seems therefore 
not to have influenced the live weights of the cows to any great 
extent. 
In table 10 the weights of all cows at the beginning of the 
experiment and at the end of feeding each crop of hay are given 
to see if feeding either crop of hay influenced the live weight 
of the cow. The total weight of lot I increases each year from 
the beginning up to the close of feeding second crop hay, and 
then decreases slightly while feeding on third crop. Lot II 
the first year increased in weight on first crop, decreased on 
second crop, and gained a little on third crop hay. The second 
year lot II lost on first crop and gained a very little on each 
succeeding crop. Lot III the first year gained steadily while 
on first and ,second crop, and lost a little on third crop. The 
second year this lot shows a slight but steady gain on first crop, 
a little more on second, and still a little on third crop. The 
grand totals show a gain on first crop and a slight loss from there 
on each of the other two crops the first year. The second year 
there was a slight gain from the beginning to the end of third 
crop feeding. 
These gains in live weight when feeding on one crop or 
another are again so slight, as explained above, that little or no 
significance can be attached to them. 
Thus we see that there seems not to have been any im-
portant or consistent increase in live weight during any period 
TABLE g.-WEIGHTS OF COWS BY PERIODS. IN POUNDS. 
1911-12 II 1912-13. 
I A t I At the End 01 II I At I At the End 01 
COWS Be.gin- Period I Period I Period COvVS B~gin,-., Period I Period I Period 
l11ng I II III* l11ng*'i' I II III 
J\1ay _ ----------1 1322 1 1327 1 1335 1 1332 IIMay _ ----------1 1368 1 1367 I 1385 1 1372 Queen __________ 1 1075 1 1057 1 1080 1 1050 IIHartog _____ ~ ___ I 1183 I 1232 I 1243 1 1263 
Marguerite ______ 1 700 1 733 I 739 7'"5 I'M . 828 1 875 I 877 1 890 :J I arguente _ ----
Lady ~ __________ 1 90.3 1 976 I 985 1 972 IIPet _ ____ _______ 860 I 875 I 888 1 888 
Jane - -----------1 993 1 1018 1 1020 1000 IIRoan _ ---------1 985 1 998 I 1023 I 1010 
TotaL ________ 1 4995 1 5111 I 5159 5109 II TotaL _______ 1 5224 I 5347 1 5416 1 5423 
Molley _________ 1 1229 1 1263 1 1295 1308, IIMolley _ - _______ 1 1290 I 1278 I 1297 1 1308 
Rosetta _________ 1 1194 I 1227 I 1237 1267 IIRosetta _ ---- ---1 1200 1 1220 I 1222 1 1247 
~assie __ ______ __ 1 800 1 793 I' 819 815 IIMiss R. --------1 770 1 768 I 787 1 787 
:Mamie _____ ____ _ 1 773 1 810 I 833 828 IICuba ___________ 1 813 1 778 I 708 1 735 
Red ____________ 1 890 1 943 1 949 964 IIB lack __________ 1 943 I 983 I 965 1 988 
TotaL _______ 1 4886 1 5036 1 5133 5182 II TotaL _______ 1 5016 I 5027 1 4979 I 5065 
J ulip - ----------1 1269 1 1297 1 1286 1255 IIPosch - ---------1 1085 I 1113 1 1068 1 1085 Veeman ________ 1050 1 1060 1 1091 1090 IIVeeman -, ______ 1 1128 1 1173 1 1202 1 1190 , 
Chat ______ _____ \ 735 1 710 I 709 684 II Lassie __________ 1 f 895 I ' 895 1 860 1 873 
Cozette _________ 704 1 751 1 765 865 IIDoctoress ______ 1 658 I 752 I 748 1 723 
Bell _ _ __ ____ ___ 1 835 I 834 I 848 828 11Bell - -----------1 818 1 827 1 827 1 825 
TotaL _______ 1 4593 1 4652 1 4699 4722 II TotaL _______ 1 4584 I 4760 I 4705 1 4696 
Grand TotaL_ I 14,474 114,799 114,991 15,013 II Grand TotaL_I 14,824 115,134 115,100 115,184 
*Only one weighing. **Average of two weighings. £,-Wt. at end of Period 1. 
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TABLE lO.-WEIGHTS OF COWS BY CROPS. IN POUNDS. 
1911-12 II 1912-13. 
cows I 
At I At the End of Feeding II I At I At the End of Feeding 
Begin- CO,VS Begin-
ning 1st Crop 12d Cropl3d Crop ning
o 
1st Crop 12d Crop 13d Crop 
_ 1 . 1 1 1 CN ate 1) 1 1 1 1 
May .:. --------0--1 1322 1 1327 1 1335 1 1332 IIMay - ----------1 1368 I , -1367 1 1372 
Queen __________ 1 1075*1 1057 1 1080 1 1050 II Hartog - --------1 1183 1 1232 1 1263 
Marguerite _____ I 700 1 733 1 739 1 755 IIMarguerite _____ I ~ 828 1 875 1 890 
Lady _ _ ________ 1 905 1 976 1 985 1 972 IIPet - -----------1 860 1 875 I 888 
Jane ___________ 1 993 1 1018 1 1020 1 1000 II Roan ___________ 1 985 1 998 1 1010 
T otaL _______ 1 4995 I 5111 1 "5 159 1 5109 oil TotaL _______ 1 5224 1 5347 1 5423 
1 ICNote1) 1 1 II 1 I I 
Molley _________ 1 1229 1 1308 1 1263 1 1293 IIMolley _ ----- ___ 1 1290 1 1297 1 1278 
Rosetta _________ 1 1194 1 1267 1 1227 1 1237 II Rosetta _ ------- 1200 1 1222 1 1220 
Lassie ____ _____ 1 800 1 815 1 793 1 819 IIMiss R . .,. _______ 1 770 1 787 1 768 
Mamie _________ 1 773 1 828 I 810 1 833 IICuba _ - _________ 1 813 1 708 I 778 
Red _ _______ ___ 1 890 1 964 1 943 1 949 IIB lack _ ---------1 943 1 965 1 983 
T otaL ___ ____ 1 4886 1 518i
o
l 5036 I 5133 II TotaL _______ 1 5016 I 4979 I 5027 
1 I i CNote 1)1 II 1 1 I 
1385 
1243 
877 
888 
1023 
541 
1308 
1247 
787 
735 
988 
5065 
J ulip _ ---0-------1 1269 1 1286 1 1255 1 129; ,IPosch ___ _______ 1 1085 I 1085 1 1068 1 1113 
Veeman ________ 1 1050 1 1091 1 1090 1 1060 i IVeeman _ ------~ 1128 1 0 1190 1 1202 1 1173 
Chat _ _______ ___ 1 735*1 709 1 684 I 710 i I Lassie - ---------1 895*1 873 1 860 1 893 
Cozette ___ ___ ___ 1 704 1 765 1 865 1 751 i IDoctoress - -----1 658 1 723 1 748 1 752 
Bell ______ ___ ___ 1 835 1 848 1 828 834 IIB ell _ _ _________ 1 818 1 825 1 827 I 827 
TotaL _______ 1 4593 1 4699 1 4722 1 4652 II TotaL _______ 1 4584 1 4696 1 4705 1 4760 
Grand TotaL_ 1 14 ,4~1 4,981 114,917 114,894 " Grand TotaL_I 14,824 115,022 115,155 115,241 
* Jan. 27 when entered. Note I.-Single weighing. f. End of Period 1. 
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of the _experiment. This would suggest that the feed consumed 
must have gone to the production of milk and butter fat. 
ECONOMY OF THE DIFFERENT CROPS OF HAY FOR 
BUTTER FAT PRODUCTION. 
So far mention has been made only of total hay consumed 
and total fat produced. This to the minds of some may appear 
sufficient. But is this enough? On certain feeds given in cer-
tain amounts a cow may produce more milk and butter fat than 
she can from some other ration and yet it might not be profit-
able to feed the high producing ration. One can easily con-
ceive such a case in which the high producing ration would cost 
considerably more than the difference in the productive ca-
pacity of the two rations would justify. Under these conditions 
it would of course be better practice to feed the low producing 
ration. 
In considering the relative values of the three crops of hay 
then, we must conclude that the amount of feed, under the same 
system of feeding, required in each case to produce a given 
amount of butter fat must be taken as the basis of comparison. 
In order to do this it is necessary to have some standard or 
unit with which to measure all the feeds used. 
Feed Unit System:-
Probably when simplicity and accuracy are both con-
sidered the so-called Feed Unit System is best adapted to 
the purpose in hand. The system originated in Denmark, and 
is now used to a considerable extent in this country. Circular 
of Information 37 of the Wisconsin Experiment Station (1912) 
gives a good condensed description of the system as developed 
and used in Denmark. The following quotations taken from 
this circula_r will serve to make clear the principles involved 
as applied to the work here reported: "In' this system .the 
quantities of the different feeding stuffs used for feeding farm 
animals are reduced to . a certain standard, the so-called 'feed 
unit,' and a definite numerical expression is thus obtained for 
the total amount of feed eaten during a ~ given period. This 
renders possible comparisons between the production of the 
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cows and the feed required for ,this production; that is, the 
economy of production is determined." 
"The special advantages of the system are: it furnishes a 
simple definite figure for the total feed -eaten by farm animals 
including that eaten on pasture; it is independent of market 
values of feeds, the relative values (units) for the different 
feeds being small, easily applied fi gures that do not vary from 
time to time." 
"The feed unit adopted in the different countries differs 
somewhat, but in most cases, one pound of grain (corn, barley, 
wheat or rye) is taken as a unit, and other' feeds are given values 
relative to this standard.: ' 
The following example will illustrate the application of 
the system. Experiments have shown that 1.1 pounds of wheat 
bran or 2.0 pounds alfalfa hay can be substituted in a limited 
way for one pound of grain (corn, barley, etc.) in the ration of 
a milk cow without appreciably changing the milk or butter fat 
yiel~ or the live weight and general condition of the cow. These 
amounts of the feeds mentioned are considered of equal value 
and equivalent to one feed unit. Suppose then that a cow ate 
during a certain period 850 pounds of alfalfa hay, 75 pounds 
of barley and 75 pounds of bran. The number of feed units she 
consumed then would he as follows: from the hay, 850 divided 
by 2.0 or 425 feed units; from the bran 75 divided by 1.1, or 68.2 
feed units, and 75 feed units from the barley, as each pound of 
barley is taken as one feed unit. This makes a total of 593.2 
feed units for the period. 
If the cow produced during the same time 39 pounds of 
butter fat, this would mean 39 divided by 5,932 or 6.58 pounds of 
butter fat produced for every 100 feed units consumed. 
The same method of calculating has been used in , the re-
sults which follow. Tables 11 and 12 give the feed units con-
sumed as hay and as grain for both years. The arrangement is by 
crops. In table 11 for 1911-12 the totals for each lot for the 
various crops are not comparable on account of the one short 
period. This, it will be remembered, came with lot I on third 
crop hay, lot II on first crop, and lot IlIon second crop hay. 
Estimating the feed units that would have been consumed had 
TABLE 'l1.-FEED UNITS CONSUMED BY CROPS-1911-12. 
1st Crop , 2d Crop 3d Crop 
OvVS 1 Feed Units Consumed in I Feed Ul1its Consumed in l Feed U nits Consumed in 
I Hay Grain Tota l H ay 1 Grain 1 Total I Hay 1 Grain I Total 
May _ ------------ 611 153 764 586 I , 143 1 729 1 473 1 96 1 369 
Hartog- __________ 1 129 33 162 ----~I--------I--------I--------I--------I ------Queen ___________ 1 190 10'1 291 283 I 168 1 453 1 216 1 108 1 324 
Marg-uerite _ ____ . __ 1 ~ 08 89 497 382 I 84 1 466 1 359 1 61 1 420 
Lady ____________ 1 558 109 667 512 I 110 1 622 I" 393 I , 80 1 473 
J a'ne _______ ______ 1 468 172 640 417 1 171 I 588 1 337 1 116 1 453 
T otaL _________ 1 2364 657 3021 2182 I 676 I 2858 1 1778 I 461 I 2239 
Molley ___ , ______ __ 1 576 99 675 674 127 801 782 127 1 909 ' 
Rosetta __________ 1 304 80 384 344 112 456 399 107 1 506, 
Lassie ______ __ ___ 1 317 75 392 341 99 440 407 97 1 504 
lVIamie ___ __ ______ 1 347 86 433 383 119 502 437 109 1 540 
Red _____________ 1 363 92 455 476 132 608 493 13'5 I 028 
T otaL _________ 1 -1907 432 2339 2218 589 2807 2518 575 I. 3093 
Julip ____________ 1 525 1 96 1 621 1 332 I 68 I 400 1 506 117 623 
Veem an _ _ _______ 1 526 1 115 I 641 I 336 1 88 1 424 1 502 119 621 
~1~~~ _R~ _= ==== == == = II--~ i 74--\ ---186- -\---360--\---129- -1- --121--1---250- -I ig~ 1~~ 1~ 
Cozette __________ 1 448 I 96 1 544 I 281 I 70 1 351 1 495 96 591 
Bell _____________ 1 340 I 105 1 445 1 218 1 77 I 295 1 283 109 394 
TotaL ___ ~ __ .---1 2013 1 598 1 2611 I 1296 I 424 I 1720 1 201 5 584 2599. 
Grand TotaL __ 1 6284 1 1687 I 797 1 I _ 5696 I 1689 I 7385 I 63 11 1620 7931 
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TABLE 12.-FEED UNITS CONSUMED BY CROPS-1912-13. 
I 1st Crop I 2d Crop I 3d Crop 
COvVS I Peed Units C<::msumed in ! Peed UnitsConsumedinl Feed Units Consumed in ~ 
-I Hay I Grain I Total 1 Hay I Grain I Total 1 Hay I Grain 1 Total H ~ 
11ay _ - ------------1---489 ~ 109 I 598 I 378 I 93 I 471 1 :=06 I 103 I 609 7'l Hartog _ _________ 1 225 71 I 296 I 211 I 59 1 270 1 , 245 1 68 I ' 31~· ~ ~ Marguerite __ ___ __ 1 
·329 I. 57 I 386 I 253 1 52 I 305 I 355 1 53 408 0 Pet ___ ___________ 1 200 I 82 I 282 I 174 1 76 I 250 I 237 1 78 315 ~ Roan ____________ 1 301 I 99 I 400 I 247 I 97 I 344 I '343 I 103 446 ...... (fJ 
TotaL _________ 1 1544 1 418 1 1962 1 1263 1 377 1 1640 1 1686 1 405 2091 ~I-:J 
110lley __________ 1 588 I 90 1 678 I 549 1 82 I 631 I 585 r 92 677 N Z Rosetta _____ -: ____ 1 316 I 80 I 396 I 223 1 84 1 307 I 317 1 80 397 \j Miss R. __________ 1 214 I 99 I 313 I 156 I 99 I 255 I' 215 I 103 318 >-Cuba ___ _ ~ _______ I 284 1 59 I 343 1 385 1 69 I 454 I 324 1 48 372 z \j Black ___ _____ ____ 1 301 1 79 1 380 1 255 I 82 I 337 I 417 I 86 503 w 
TotaL _________ 1 1703 I 407 1 2110 1 1568 I 416 I 1984 1 1858 I 409 2267 ~ \j 
Posch ___________ 1 250 I 78 I 328 1 277 1 91 1 368 I 341 1 92 43'3 n V'eeman _________ 1 481 1 65 1 546 I 328 1 67 1 395 1 374 1 67 441 ~ 0 Chat _____________ 1 ________ 1_ -------1--------1--------1----- ---1------- -1 49 1 69 118 "d Lassie , ___________ 1 248 1 124 1 372 1 243 1 122 1 365 1 73 1 31 104 ~ Doctoress ________ 1 343 I 109 I 452 I 319 1 103 I · 422 1 289 1 101 390 >-Bell _____________ 1 247 I 67 I 314 I 205 1 71 1 276 1 276 1 68 344 "< 
TotaL _________ 1 1569 1 443 1 2012 1 1372 1 454 1 1826 I 1402 1 428 1830 
Grand TotaL __ 1 4816 1 1268 I' 6084 1 4203 I 1247 I 5450 I 4946 1 1242 6188 
...... 
'.J 
(Jt 
TABLE IS.-DISTRIBUTION OF THE FEED UNITS BETWEEN HAY & GRAIN-1911-I2. ~ 
0\ 
-
~ 
1st Crop 2nd Crop 3rd Crop 
Total I Feed Units Total 
I 
Feed Units Total 
I 
Feed Units 
COWS Feed in Hay Feed ill Hay Feed in Hay 
Units N~. I Per Cent. Units No. I Per Cent. Units No. Iper Cent. 
May _ -----------1 764 611 80.0 729 1 586 1 80.4 1 569 1 473 1 83.1 
Hartog ___ .:. ______ 1 162 129 79.6 _____ 1 _______ .:.1 -- ______ 1 ________ 1 ________ 1 
Queen _______ ____ 1 291 190 6i3 453 1 285 1 62.9 1 324 1 216 1 
Marguerite _______ 1 496 408 82.3 466 1 382 1 82.0 1 420 1 359 1 
Lady ___________ 1 667 558 83.6 621 1 512 1 82.4 1 473 1 393 1 
Jane ___ ·· _______ __ 1 640 468 73.1 588 1 417 1 70.9 1 453 1 337 1 
TotaL _________ 1 3020 2364 78.3 2857 1 2182 1 76.4 1 2239 1 1778 1 
Molley __________ 1 675 576 85.3 801 674 84.1 909 782 
Rosetta _ --------1· 384 304 79.2 456 344 75.4 506 399 
Lassie __________ 1 392 317 80.9 439 341 77.7 504 408 
Mamie __________ 1 433 347 80.1 502 383 76.3 546 43"7 
Red _ _ __ __ ______ 1 455 363 79.8 608 476 78.3 . 628 493 
66.7 
85.4 
83.1 a; 
74.4 
cj 
~ 
79.4 t"""" tr1 
86.0 
...., 
~ 
78.8 z 
80.9 z 
80.0 9 
78.5 N 0\ 
TotaL ___ ______ 1 2339 1907 81.5 2806 2218 79.0 30,93 2519 81.4 
Julip __ ----------/ 621 1 525 I · 84.5 1 400 1 332 1 83.0 1 623 506 
Veeman _____ ~ --- 641 I, 526 1 82.0 1 424 1 336 1 79.3 1 621 502 
81.2 
80.8 
Chat ____________ 1 360 1 174 1 48.3 1 250 1 129 1 51.6 1 209 102 48.8 
Miss R. ----------1--------1--------1 ----____ 1 ________ 1--------1 --------1 · 161 125 77.6 
Cozette __________ / 544 1 448 1 82.3 1 351 1 281 1 80.1 1 591 495 
Bell _ ________ ____ 445 1 340 1 76.4 1 295 1 218 1 73.9 1 394 286 
83.7 
72.6 
TotaL __ ~------1 2611 1 2013 1 77.1 I 1720 1 1296 1 75.3 1 2599 2016 
-.!..-.--
77.6 
Grand TotaL __ 1 7970 I 6284 I 78.8 1 7383 I 5696 1 77.2 1 7931 6313 79.6 
TABLE 16.-DISTRIBUTION OF THE FEED UNITS BETWEEN HAY AND GRAIN-1912-13. 
1st Crop 2nd Crop 3rd Crop 
Total 
I 
Feed Units 
Total I Feed Units Total 
I 
Feed Units 
COWS Feed in Hay Feed' in H ay Feed in Hay 
Units No. Per Cent. Units No. Iper Cent. Units No. ,Iper Cent. 
May _ --------- --1 598 1 489 81.8 1 471 378 80'.3 60'9 506 83.0 
Hartog ____ _____ _ 1 296 1 223 76.0' 1 270' 211 78.1 313 245 78.3 
Marguerite __ _____ 1 386 1 329 85.2 1 30'5 253 83 .0' 40'8 353 87.0' 
Pet ___ _________ _ 1 282 1 20'0' 70' .9 1 250' 174 69.6 315 237 75.2 
Roan __ __________ 1 40'0' . 1 30'1 75.25 1 344 247 71.8 446 343 76.9 
TotaL ___ ____ __ 1 1962 I 1544 78.7 I 1640 1263 77.0' 2091 1686 80'.6 
Molley ' _____ ___ ~ _ I 678 588 86.7 631 I 549 87.0 677 585 86.4 
Rosetta ___ ______ _ 1 396 316 79.8 30'7 1 223 72.6 397 317 79.8 
Miss R. _____ _____ 1 313 214 68.4 255 1 156 61.2 318 215 67.6 
Cuba ______ _____ _ 1 343 284 82.8 454 I 385 84.8 372 324 87.1 
Black _ _________ _ 1 380' 30'1 79.2 337 1 253 75.7 50'3 417 82.9 
TotaL ___ ______ 1 2110' 170'3 80.7 1984 I . 1568 79.0 2267 1858 82.0' 
Posch _ __________ 1 328 1 250' 1 76.2 1 368 1 277 1 75 .3 1 433 341 78.8 
Veeman ___ ______ 1 546 1 481 1 88.1 1 395 I 328 I 83.0' 1 441 374 84.8 
Chat ___ ________ _ 1 ____ _ _ _ _ 1 ___ _ ____ 1 ________ 1 _ _ ______ 1 ______ __ 1 --- - ---- 1 118 49 41.5 
Lassie _ ________ __ 1 372 1 248 1 66.7 1 365 1 243 1 66.6 1 10'4 73 70'.2 
Doctoress ___ ___ __ 1 452 1 343 1 75.9 1 422 1 319 1 75.6 1 390' 289 74.1 
Bell _ ____________ 1 314 1 247 I 78.7 1 276 1 20'5 1 74.3 1 344 276 80'.2 
TotaL _________ 1 20'12 I 1569 1 78'.0' 1 1826 1 1372 1 75.1 1 183{) 140'2 76.6 
Grand T otaL __ 1 60'84 1 4816 1 79.1 1 5450' I 420'3 I 77.1 I 6188 4946 79.9 
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the short period been full length the relation for the first year is 
as follows: 
Lot I 
Lot II 
Lot III 
1st Crop 
3021 
3120 
2611 
2nd Crop 
2838 
2807 
2292 
3rd Crop 
3384 
3093 
2599 
The first year; then, lot I consumed most feed units while on 
third crop hay, the difference being in favor of first crop in case 
of. the other two lots. The figures for the second year in table 
12 show lot III to have consumed most feed units on first crop, 
and the other two lots on third crop hay. Second crop is lowest 
in all <:a e. The grand totals are higher the first year for first 
crop, ana the second year for third crop feeding. The difference 
between fir t and third crop is less both years than between 
second and any other crop. 
In order to see how uniform the feeding was with the dif-
feren~ crol 's of hay tables 15 and 16 were compiled. These 
tables how the proportion of the total feed units which the feed· 
units' in the hay made up . It will be seen that the proportion 
of the total ration which the hay composed varied from Ie s 
than 50 per cent with orne cows to as high as 88 per cent' with 
others. This would be expected of course as a result of the 
individuality of the cows. \tVhen, however, figures for the same 
cows while fed on the different crops of hay are considered, a 
close agreement is seen, showing that the feeding from period 
to period was very uniform. These percentages show only a 
variation from nothing up to about 7 per cent, in a few in-
stanc~s. The greate t number, however, vary only around ~ 
per cent. 
In most instances the second crop hay made up a smalle~ 
part of the ration than first or third crop. The averages of th(; 
lots from crop to crop show no greater variation than 3.6 per 
cent in any case. The greatest difference shown by the grand 
average for each year is 2.7 per cent. Such figures certainly 
show clo e agreement between the proportion of the concen-
trates fed throughout the test. 
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Pounds Butter Fat for 100 Feed Units:-
The ultimate test is of course the production from a given 
amount of feed. This has been computed as explained above and 
the results for the two years tabulated in tables 17 ' to 22. 
Tables 17 and 18 show the results arranged by periods. A 
study of the totals for the lots during the three periods does not 
reveal any particular correlation between economy of production 
and advancing lactation. Lot I shows greatest economy o£ pro-
duction one year in period II and the next year in period III. 
Lot II shows greatest economy both years in period I , and lot 
III produces most economically in period III the first year and 
period II the' second. The grand averages both years show 
most economical production in pe~iod I and leas t economy in 
period III, except ~hat the second year periods II and III show 
the same average. 
Table 19 summarizes the t otals of tables 17 and 18. The 
averages for the lots in the last three columns show (he cows 
of lots I and II to produce more butter fat for each 100 feed 
units consumed during period I, and the least during period III , 
with period II falling between. For lot III the order is period 
II highest, followed by period III and period I. The g rand av-
erage for the t wo years shows period I to lead , followed by 
period II and then period III. The differences in all cases, how-
ever, are small. 
When the individual cows are considered there seems to 
be a tendency for greatest economy of production in period I, 
slightly less in period II and still less in period III. During 
the t wo years there is a total of 30 records for each period. If 
these are tabulated for each cow for the three periods in the 
order of highest economy, medium economy, and lowest econ-
omy the following arrangement is obtained: , 
Highest Medium Lowest 
Economy Economy Economy 
Period I 16 9 6 
Period II 4 14 12 
Period III 10 8 13 
TABLE 17.-POUNDS BUTTER FAT PRODUCED FOR EACH 100 FEED UNITS CONSUMED 
BY PERIODS-1911-12. 
- --
Pounds Butter Fat for IOU Feed Units Consumed Pounds Butter Fat Produced Feed Units Consumed 
COWS Pe~iod I Period I Period Period I Period I Period Period I Period I Period II HI I II III I II . Tn 
~:;tOg. -~-========I i~i I ___ ~::_-I ___ ~~: __ I 3~:~6~ \_:_3~~~:_1_::~~~~-I t~~ __ ~~~~ __ I 3.97 
Queen _ ___ _______ 291 1 453 1 324 25.741 1 38.348 24.361 1 8.85 8.47 7.52 
:Marguerite _ ______ 497 1 466 1 420 21.366 1 20.336 14.645 ·1 4.30' 4.36 3.49 
Lady _ ___________ 667 1 622 1 474 27.197 1 25.725 19.417 1 4.0'8 4.14 4.10' 
Jane _ ____________ 640 1 588 1 . 453 1 43 .697 1 39.193 26.448 1 6.83 6.67 5.84 
TotaL _________ 1 30'21 1 2858 1 2240 1163.450 1157.0'07 107.436 1 5.41 5.49 4.80 
Molley __________ \ 801 1 909 1 . 675 1 30'.284 1 31.356 24.006 1 3.78 3.45 3.56 
Rosetta _ -------- 456 I 506 1 384 1 26.710' 1 26.0'60 19.686 1 5.86 5.15 5.13 
Lassi~ _ __________ 1 440' 1 50'4 I ' 392 I 23.235 1 23.80'0 18.787 1 5.28 4.72 4.79 
Mamie __________ 1 50'2 1 546 1 433 27.871 1 27.301 21.301 1 5.55 5.0'0 4.92 
Red _____ ________ 1 60'8 1 628 1 455 1 34.480 1 31.726 21.542 1 3.67 5.0'5 4.73 
TotaL _________ 1 2807 1 30'93 1 2339 1142.580 1140.243 105.322 1 5.0'8 4.53 4.50 
Julip ____________ 1 623 1 621 1 40'0' 1 26.162 1 23.302 1 15.40'4 1 4.20' 1 3.75 1 3.85 
Veeman _____ __ __ 1 621 1 641 1 424 1 28.614 1 27.0'25 1 20.493 1 4.61 1 4.22 1 4.83 
Miss R. __________ 1 161 1 _____ ___ 1 ________ 1 8.927 1---- ----1 - -------1 5.54 1 --------1 -- ----
Chat ___________ _ 1 209 1 360 1 2 ~0 1 26.891 1 42.674 1 28.30'4 1 12.87 1 11.85 1 11.32 
Cozette __________ 1 591 1 544 I. 351 1 23.634 1 24.0'18 1 16.723 '1 4.00' 1 4.41 1 4.76 
Bell _____ ________ 1 394 1 445 1 295 1 25.195 1 25.211 1 17.982 1 6.39 1 5.67 1 6.0'6 
TotaL _______ __ 1 2599 1 2611 1 1720' 1139.423 1142.230 1 98.90'6 1 5.36 1 5.45 1 5.75 
Grand TotaL __ 1 8427 1 8562 1 6299 1445.453 1439.480' 1311.684 1 5.29 1 5.13 I 4.95 
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TABLE lB.-POUNDS BUTTER FAT PRODUCED FOR EACH 100 FEED UNITS CO~SUMED 
BY PERIODS-·19l2-l3. 
Feed Units Con sumed ' Pounds Butter Fat Produced Pounds Butter Fat for 100 Feed Units Consumed 
COWS Period 
I 
Period I Period Period I Period I Period Period I Period r Period I .Il I tIl I II __ I ~ III I II III 
-- --
May _ ------------ 1 598 609 471 1 24.110 . 1 22.612 1 20.674 1 4.03 1 3.71 4.39 Hartog __________ 1 296 313 270 1 16.254 I 15.928 1 11 •. 892 1 5.49 1 5.09 5.52 
Marguerite ______ 1 386 408 305 1 12.650 1 12.411 1 11.831 1 3.28 1 3.04 3.88 
Pet __ _________ ___ 1 282 315 250 1 18.249 I 18.360 1 16.267 1 6.47 1 5.83 6.51 Roan _ _ _________ 1 400 446 344 1 23.586 1 23.076 1 22.888 1 5.90 1 5.17 6.65 
TotaL _____ ____ I· 1962 2091 1640 1 94.849 I 92.387 I 86.552 I 4.83 I 4.42 5.28 
Molley ____ ______ 1 631 678 677 1 19.930 1 20.616 1 21.853 1 3.16 1 3.04 3.23 
Rosetta __________ 1 307 396 397 1 18.609 1 19. 171 I 18.073 1 6.06 1 4.84 4.55 
Miss R. _________ =-I 255 313 318 1 23.384 1 23.551 1 23 .. 365 1 9.17 1 7.52 7.35 Cuba __ __________ 1 454 343 372 1 17.005 1 11.168 1 13.046 1 3.75 1 3.26 3.51 Black _ _______ ___ 1 337 380 503 1 18.906 1 19,721 1 19.965 1 5.61 1 5.19 3.97 
TotaL _____ ____ 1 1984 2110 2267 1 97.834 I 94.227 1 96.302 1 4.93 1 4.47 4.25 
Posch _____ ______ 1 433 368 328 1 21.253 1 19.157 1 18.420 1 4.91 1 5.21 5.62 Veeman __ _______ 1 441 1 395 1 546 1 14.934 1 14.876 1 14.362 1 3.39 1 3.77 2.63 Chat ___ _________ 1 ib~ \--.-365--\---372--1 l~:~i~ : --i9~469- 1 - 2-7~943-1 12.79 1 ------- - 1 ------Lassie _______ ____ 1 7.51 1 8.07 1 7.51 
Doctoress ________ 1 390 1 422 1 452 1 23.406 1 25 .039 1 26.196 1 6.00 1 5.93 1 5.80 Bell _____________ 1 344 I . 27{> 1 314 1 17.194 1 16.063 1 16.240 1 5.00 1 5.82 1 5.17 
TotaL-- - -- - - - -r 1830 1 1826 1 2012 1 99.700 1104.604 1103.125 1 5.45 
'-
5.73 1 5.13 
Grand TotaL_ -' 5776 I 6027 I 5919 I 292.383 1291.218 I 285.979 I 5.06 1 4.83 I 4.83 
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TABLE 19.-SUMMARY OF FEED UNITS CONSUMED AND BUTTER FAT PRODUCED BY 
PERIODS. 
- ----- -- ---- - ----
Pounds Butter Fat for 100 Feed Un its Con sumed Pounds Butter Fat Produced Feed U nits Consumed 
Period I Period I Period Period I Period I Perio~ Period I Period I Period I II III I II III I II III 
Lot II ! 1 1 1 
1911-12 __________ 1 3021 2858 2240 1163.450 1157.007 1107.456 1 5.41 5.49 4.80 
1912-13 __________ 1 1962 2091 1640 1 94.849 1 92.387 1 86.552 1 4.83 4.42 5.28 
TotaL _________ 1 4983 4949 3880 1258.299 1249.394 1194.008 1 5. 18 5.04 5.00 
Lot II 1 1 1 1 1 
1911-12 __________ 1 2807 3093 2339 1142.580 ] 140.243 1105.322 1 5.08 4.53 4.50 
1912-13 _____ _____ 1 1984 2110 2267 1 97.834 1 94.227 1 96.302 1 4.93 4.47 4.25 
TotaL ___ ____ __ 1 4791 5203 4606 1240.414 1234.470 1201.624 1 5.02 4.51 · 4.38 
Lot III 1 1 
1911-12 __________ 1 2599 2611 1720 1139.423 1142.230 1 98.906 1 5.36 5.45 5.75 
1912- 13 __________ 1 1830 1826 201 2 1 99.700 1104.604 1103.125 1 5.45 5.73 5.13 
TotaL _________ 1 4429 4437 3732 1239.123 1246.834 1202.031 1 5.40 5.56 5.41 
Grand TotaL __ 1 14203 1 14589 1 12218 1737.836 1730.698 1597.663 1 5.1 9 I 5.01 I 4.89 
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These figures show that 16 of the 30 cows produced mo t 
economically in period I; that 14 of the 30 show medium 
economy in peripd II, and that 13 out of 30 show low economy 
in period III. That i , when each individual cow is considered 
for .each period the greatest number show highest economy in 
period I, medium econ my in period II, and lowest economy in 
period III,-a descendino- economy from period to period. The 
individual record, then, do eem to indicate that a the c? W 
advances in lactation the tendency is for her to produce Ie s 
butter fat from a given amount of feed than in the early 
stao-es of lactation. 
In order to show the influence of the three crops of hay on 
the economy of production of butter fat, table 20 and 21 have 
been compiled. The e table give the feed units consumed, 
the butter fat produced, and the pounds of fat produced for 
each 100 feed units con umed for each I t while fed on each 
.of the three crops of hay. A tudy of the averages by lot, 
as given in the last three column of each table, how that 
both years second c.rop hay produced butter fat more eco-
nomically than either of the other crop of hay . First crop hay 
stand ahead of third crop four times, and third crop ahead 
of first crop twice. The g rand averao-e for both years are 
the same in giving second crop first place in economy, followed 
by first and third crop in the order named . . 
A summary of both years work taken from the last two 
tables is shown in table 22. T~1ese figures show lots I and II 
to produce slightly more butter fat for each 100 feed units 
consumed while on econd crop hay, and les on third crop 
than first. For lot III the order is second crop, third crop, and 
first crop hay. The grand average gives the crder second crop, 
first crop, and third crop. 
A tabulation of the economy with .which each cow pro-
duced on the three ~rors of hay gives the following: 
Highest Medium Lowest 
Economy Economy Economy 
Second Crop 21 8 1 
First Crop 4 15 12 
Third Crop 5 8 18 
TABLE 20.-POUNDS BUTT ER FAT PRODUCED FOR 100 FEED UNITS CONSUMED BY -00 ~ 
CROPS-1911-12. 
I . I I Pounds Butter Fat for 100 
COWS 
Feed Umts Consumed Pounds Butter Fat Produced Feed Units Consumed 
1st Crop I ~d Crop I 3d Crop 1st Crop I 2-1 Crop I 3d Cror 1st Crop I 2d Crop I 3d Cr.)p 
May _ ----------- 764 1 729 1 569 1 36.846 1 33.405 1 22.585 1 4.82 1 4.58 1 3.97 
Hartog ____ ___ ___ 1 162 1--------1-- - -- --- 8.603 1 ___ _____ 1--------1 5.31 1 --------1 ------Queen _ _________ _ 1 291 1 453 324 25.741 1 38.348 1 24.361 1 8.85 1 8.47 1 7.52 Marguerite ___ ____ 1 497 1 466 420 21.366 1 20.336 1 14.645 1 4.30 1 4.36 1 3.49 Lady __ ________ ~ _I 667 1 622 474 27.197 1 25.725 1 19.417 1 4.08 1 4.14 1 4.10 b:1 c: Jane _ 
----------1 640 1 588 453 43.697 1 39.193 1 26.448 6.83 1 6.67 1 5.84 t-t 
T otaL _________ 1 3021 1 2858 2240 163.450 1157.007 1107.456 5.41 1 5.49 1 4.80 
t-t 
t:t1 
Molley _ __ ______ __ 1 675 1 801 909 24.006 1 30.284 1 31.356 3.56 1 3.78 1 3.45 t-3 H Rosetta _______ __ _ 1 384 1 456 506 19.686 1 26.710 1 26.060 5.13 1 5.86 1 3.15 z Lassie _____ ______ 1 392 1 440 504 18.787 1 23.235 1 23.800 4.79 1 5.28 1 4.72 Z Mamie _ __________ 1 433 1 502 546 21.301 1 27.871 1 27.301 4.92 1 5.55 1 5.00 9 Red _ __ ___ _______ 1 455 1 608 628 21.542 1 34.480 1 31.726 4.73 1 5.67 I 5.05 N 0\ 
TotaL _________ 1 2339 1 2807 3093 10-5.322 1142.580 1140..243 4.50 1 5.08 1 4.53 
Julip ______ ______ 1 621 1 400 623 23.302 '- 15 .404 1 26. 162 3.75 1 3.85 1 4.20 Veeman ____ _____ 1 641 1 424 621 27.025 1 20.493 1 28.614 4.22 1 4.83 1 4.61 
J\1 is.s R . __ __ __ __ __ 1--------1--- -- - --1 161 
------ - 1----- ---1 8.927 ---- ----1 ---- ----1 5.54 
Chat _ ____ __ ____ _ 1 360 1 250 1 209 42.674 1 28.304 1 26.891 1 11 .85 1 11 .32 1 12.87 Cozette _______ ___ 1 544 1 351 1 591 1 24.018 1 16.723 1 23 .634 1 4.41 1 4.76 1 4.00 Bell ___ ____ __ __ __ 1 445 1 295 1 394 1 25.211 1 17.982 1 25.195 1 5.67 1 6.06 1 6.39 
TotaL _____ ~ ___ 1 2611 1 1720 I . 2599 1142.230 1 98.90.6 1139.423 1 5.45 1 5.75 1 5.36 
Grand TotaL __ 1 7971 1 7385 1 7932 1411.002 1398.493 1387.122 1 5.16 1 5.40 1 4.88 
TABLE 21.-POUNDS BUTTER FAT PRODUCED FOR EACH 100 FEED UNITS CONSUMED 
BY CROPS-1912-13. 
IF' I F I Pounds Butter Fat for IOU 
COWS 
eed UnIts ,Consumed Pounds Butter at Produced Feed Units Consumed . ~ 
1st Crop I 2d Crop I 3d Crop 1st Crop I 2d Crop I 3d Crop 1 st c.': op I 2d Crop I 3d Crop ~ - ~ ?'l 
May _ -- - ---------1 598 471 60.9 1 24.110. 'I 20..674 1 22.612 I 4.0.3 4.39 1 3.71 ~ 
~artog ________ __ 1 296 270. 313 1 16.254 1 14.892 1 13.928 1 5.49 5.52 1 5.0.9 , ~ 
Marguerite ______ 1 386 30.5 40.8 1 12.650 1 11.831 1 12.411 1 3.28 3.&8 1 3.04 
0 
~ Pet _ ____________ 1 282 250. 315 1 18.249 1 16.267 1 18.360. 1 6.47 6.51 1 5.83 . ..... Roan _ ___________ 1 400 344 446 1 23.586 1 22.888 1 23.0.76 1 5.90. 6.65 1 5.1 7 (fJ 
_1-3 T otaL ___ ______ 1 1962 1640. 20.91 I 94.849 I 86.552 1 92.387 I 4.83 5.28 I 4.42 N 
Molley _ _________ 1 678 631 677 1 20..616 1 19.930. 1 21.853 1 ' 3.0.4 3.16 1 3.23 z . tj Rosetta _______ ___ 1 396 30.7 397 1 19.171 1 18.60.9 1 18.0.73 1 4.84 6.0.6 1 4.55 ~ Miss R . __________ 1 313 255 318 1 23.55 1 I 23.384 ' I 23.363 1 7.52 9 .1 7 1 7.35 z Cuba __ __ _______ _ 343 454 372 1 11.168 1 17.00.5 1 13.0.46 1 3.26 3.75 1 3.51 tj Black _ ___ _______ 1 380. 337 50.3 1 19.721 1 18.90.6 1 19.965 1 5.19 5.61 1 3.97 w ~ 
TotaL __ _______ 1 2110. 1984 2267 1 94.227 1 97.834 I 96.30.2 1 4.47 4.93 1 4.25 tj 
Posch _ _______ ___ 1 328 368 433 1 18.420. 1 19.157 1 21.253 1 5.62 5.21 1 4.91 
() 
~ Veeman _ ______ __ 1 546 395 1 441 1 14.362 1 14.876 1 14.934 1 2.63 3.77 1 3.39 0 Chat _ ___________ 1 ________ 1 ____ _ ___ 1 118 1-27~9-43-1 -29~469-1 1 ~:~i~ 1-- -7~5 i --I- -8~o7--1 12.79 ~ Lassie _ _ ________ 1 372 I 365 1 10.4 7.51 ~ ~ Doctoress _______ 1 452 1 422 1 390. 1 26.196 1 25.0.39 I 23.40.6 I 5.80. 1 5.93 I 6.0.0. t< Bell _ ___________ _ 1 314 1 276 1 344 1 16.240. 1 16.0.63 I 17.194 1 5.17 1 5.82 1 5.0.0. 
TotaL __ _______ 1 20. 12 1 1826 1 1830. 110.3.1 25 110.4.60.4 1 99.70.0. 1 5.13 1 5.73 1 5.45 
Grand TotaL __ 1 60.84 1 54~o. I 6188 1 292.201 1 288.990. I 28§.389 1 4.80. 1 3.30 I 4.66 ....... 
co 
(.n 
-00 0\ 
TABLE 22.-SUMMARY OF FEED UNITS CONSUMED AND BUTT ER FAT PRODUCED BY 
CROPS. 
I Feed Units Consumed I P ounds Butter Fat Produced Pounds Butter F at for 100 Feed U nits Co nsumed 
1 st Crop 1 2d Cn))) 1 3d Crop 1 ~ t Crop 1-2r.1 Crop 3d Crop -lc;t Crop 1 2d Cn'p 1 3d Crop 
Lot I 1 1 1 1 1 1 1 t:d C 
191)-12 _ --- -- --- -1 3021 1 2858 1 2240 1163.450 1157.007 107.456 1 5.41 1 5.49 4.80 l' 
1912-13 __________ 1 1962 1 1640 1 2091 1 94.849 1 86.552 92.387 1 4.83 1 5.28 4.42 l' trj 
T otaL _______ __ 1 4983 1 4498 1 4331 1 258.299 1 243 .559 199.843 1 5.18 1 5.41 4.61 ~ H 
Lot II 1 1 1 1 I 1 1 
h 
1911-12 __ __ _____ _ 1 2339 1 2807 1 3093 1105.322 1142.580 140.243 1 4.50 1 5.08 4.53 9 1912-13 ____ ______ 1 2110 1 1984 1 2267 1 94.227 1 97.834 96.302 1 4.47 1 4.93 4 .25 
TotaLO ____ _____ 1 4449 1 4791 1 5360 1199.549 1240.414 236.545 1 4.48 1 5.02 4.41 N 0\ 
Lot III 1 1 1 1 1 1 1 1911-12 ________ __ 1 2611 1 1720 0 1 2599 1142.230 1 98.906 139.423 1 5.45 1 5.75 5.36 
1912-13 _ _________ 1 2012 1 1826 1 1830 1103.1 25 1104.604 99.700 1 5.13 I' 5.73 5.45 
T otaL _________ 1 4623 1 3546 1 4429 1245.35 5 1203.510 1239.123 1 5.31 1 5.74 5.40 
Grand TotaL __ 1 14055 1 12835 1 14120 1 703 .203 1687.483 1 675. oS11 I 5.00 01 5.36 4 .78 
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These figures show higher economy of production on sec-
ond crop hay than on the other crops in 21 of the 30 com-
parisons. While ' feeding on' first crop hay the cows in 15 of 
the 30 cases stood between high and low economy, and on 
third crop the greatest number of cases (18) showed lower 
economy of production than when fed on the other two crops 
of hay. 
These differences are in all cases slight. Take the grand 
, averages for the two years as given in the last line of the 
last three columns of table 22, for example. Those three figures 
mean that the cows when fed on second crop hay produced 
0.36 pounds more butter fat for each amount of feed consumed 
equivalent to 100 pounds of barley, corn, wheat, or some other 
such grain, than when fed on first crop hay; 0.58 pounds more 
than when fed on third crop hay, and 0.22 pounds more on 
first crop than when fed on third crop hay. S,uch la small ad-
vantage one crop has over another for feeding dairy ' cows seems 
almost too sm'all to consider. If there is any advantage in 
economy of production it seems to be in favor of second crop 
hay as fed in this test. 
DISCUSSION OF RESULTS. 
The fact that second crop alfalfa ' hay should prove in 
this experiment at least equal to the other two crops for milk 
production is interesting, in light of the popular opinion on 
the question as mentioned at the outset. 
Are we to conclude then that the observations of prac-
,_e are without foundation? Not entirely. It will be remem-
oered from table 8 that the cows produced slightly more but-
cer fat while on first crop hay than while on either of the two 
other crops, and that second crop gave more than third crop 
hay. The total hay consumed was greatest both years for 
third crop, with first and second standing in ' the order men-
tioned. This difference in the consumption makes the difference 
in the economy noted above. 
Another point not capable of being shown very well by 
the figures is that the notes taken during the course of the 
experiment show in practically all cases that the cows took 
0;; 
00 
TABLE 23.-REFUSED HAY BY CROPS. 
1911-12. - II 1912-13. 
COWS l I st Crop id Crop I 3d Crop II CO WS l I st Crop I 2d Crop I 3d Crop 
May _ -------1 5.7 13.4 I 4.6 IIMay - ------- 1.0 
1 
42.3 I 22.5 
Hartog ___ __ _ 1. 24.2 __________ 1 --________ IIHartog - ---- 39.6 56.0 I 23.4 Queen _______ 1 12.9 41.4 I 24.9 IIMarguerite - - 16.0 I 10.2 I 7.5 
Marguerite __ I 10.9 21.2 I 4.8 IPet - -------1 34.3 I 45.8 I 31.8 Lady _ _ _____ 1 4.3 18.1 I 4.5 IIRoan - ------1 17.3 I 63.0 I 13.8 
Jane _ ------_1 17.0 37.2 I 0.0 II I I - I OJ C 
TotaL ____ 1 75.0 131.3 1 38.8 II TotaL _____ 1 117.2 I 217.3 1 99.0 t"" t"" 
Molley ______ 1 0.0 0.0 I 1.1 I!Molley ______ 1 5.2 I 0.0 I 4.0 tTl t-3 Rosetta _____ I 7.5 20.8 I 33 .5 I!Rosetta _ ____ I 16.2 I 11.4 I 23.6 1--4 Lassie _______ 10.4 25.0 I 16.7 IIMiss R. ______ 35.8 I 30.3 I 33.2 z 
Mamie ______ 1 7.8 20.1 I 8.3 IICuba _ ------1 10.9 I 5.7 I 1i.7 z 
Red _ _ ______ 1 3.9 11.4 I 13.6 II Black _ - _____ 1 13.9 I 13.8 1 9.8 9 
TotaL ____ 1 29.6 77.3 -I 73.2 II TotaL ____ 1 82.0 I 61.2 I 82.3 N 0\ 
J ulip - -------1 3.6 17.2 I 11.7 IIPosch - -----1 41.1 I 33.0 I 17.0 
Veeman _____ I 0.0 I 9.2 I 4.0 IIVeeman _____ I 19.5 I 25.3 I 12.0 
Miss R. __ ___ 1 ----------1 ----------1 17.6 IIChat _ -------1 ----------1 ----------1 52.4 Chat ________ 1 71.4 I 48.2 I 48.2 IILassie - -----1 47.5 I 51.8 1 4.5 
Cozette _ _ ___ I 5.7 I 11.3 I 4.9 IIDoctoress ___ I 34.2 15.4 I 13.0 Bell _________ 1 0.3 I 12.9 I 30.7 IIBell _ ------_1 18.6 I 44.2 I 9.0 
TotaL ____ 1 81.0 I 98.8 I 117.l II TotaL _____ 1 160.9 I 169.7 I 107.9 
Grand Totall 185.6 I 307.4 I 229.1 1\ Grand Total l 360.1 I 448.2 I 289.2 
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more readily to first- and third crop hay than they did to the 
second crop. In fact, at times they were very reluctant in 
feeding on second crop. 
While this is a point not capable of accurate measurement, 
yet table 23 throws some light upon it. An effort was made 
throughout the experiment to feed "no more hay than would 
be cleaned up well. In spite of this there was some refused 
hay. Table 23 shows the amount of each crop of hay refused 
by each cow. In most c~ses it is seen that more of the second 
crop was left than of the other two crops. 
A study of some of the individual data seems to suggest 
that when feeding good alfalfa hay it is more economical to 
restrict the amount fed than to feed it in unlimited quantities. 
This may be the explanation of why second crop hay 
proved more economical for butter fat production in this test 
than the other crops. The cows relished it less and therefore 
ate less of it, and thus automatically restricted the amount 
consumed. 
Again, the hay used both years came from bench land where 
the soil is light and the subsoil largely gravel. It is possible 
that hay from heavier soils on the lower lands would give 
different results. This point is to be tested out during the 
coming winter. 
I t is recognized, too, that the length of the feeding periods 
was short, and that different results might have been obtained 
had the feeding on each crop continued longer. 
